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(54) YCTPOl/ICTBO fl/lfl BbinPAB/lEHUH 
06CA/IHOI/I KO/IOHHbl 
(57) l43o6peTeHue othocmtc* k He4>T«HOM m 
ra30BOM npoM-cTM m npeAHa3HaHeH0 aar bw- 
npaBneHM» o6c3ahom ko/iohhw (OK). Ue/ib - 
noobnueHne.HaAe>KHocTM pa6oTbt ycTp-aa aa 
CMeT npeAOTBpaiueHwa ero 3aKnnHHBaHM« b 
CKBaxMHe npn OAHoapeMeHHOw skohommm 
SHepropecypcoB 3a CMeT o6ecneMeHM» bos- 
moxhoctm yMeHbojeHn» KpyTAinero MOMeHTa. 
JXn* 3Toro KOpnyc (K) 1 ycTp-Ba MMeeT KOHtme- 
CKne np«My»o m o6paTHbie Hanpaa/uiiomMe. a 
Ha ero napyxHOfi noBepxHoc™ awnoAHeHbi 
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KO/ibueeoa na3 2 m paAwanbHbie naaw 10. flo- 
c/ieAHne mmgkjt d nonepeMHOM ceMeHnn K 1 
paBHOMepno M3MeHflK>myK)C5i rny6nHy a/ia pa- 
Ana/ibHoro nepeMemeHMp po/imkoo (P) 5 m 6. 
KOTopwe pa3MeiMenw a na3ax 10 c bo3mo>kho- 
cTbio paAMa/ibHoro nepeMememifl. B xonbue- 
bom naay 2 noc/ieAOoaie/ibHo c 

B03MO)KHOCTblO BpaiUGHHfl OTHOCWTe/lbHO npO" 

AO/ibnofi ocw K 1 ycTaHooneHW xo/ibija 3. 4 m 8 
c naaaMW 9 Ha o6pameHHwx APyr k APyry no- 



BepxHocTflx. rAe pacnonowenbi BbiCTynw. fl/in- 
Ha na30o xo/ieij 3,4m8b nonepeMHow n/iocxo- 
ctm K 1 paBHa Be/iMHMHe paAna/ibHoro 
nepeMemeHMP P 5 u 6. Me*Ay xo/ibuaMM 3. 4 
m8c B03MoacHOCTbK) BpameHwa BOKpyr CBoew 
ocw paaMemen btopom p*a P 5 m 6. B cnysae 
CMATMfl OK Ha KaxoM-To ee ynacTKe no BceMy 
nepuMeTpy BwnpaBiieHwe OK 6yAeT ocymecT- 

B/lBTbCfl HenOCpeACTBCHHO BC6MH HeTbipbMW P 

5 w 6. 4 m/i. 



H3o6peTeHiie othocmtch k He<t>THHOw m 
ra30BOM npoMbiLunenHocTM, a mmchho k yci- 
poiidBaM A/in BwnpaB/ieHM« o6c3ahom ko/ioh- 

Hbl. 

Ue/ibK) M3o6peTeHn« na/iaeTCfl noBwwe- 5 

HUG H3ACMCHOCTW pa60TW yCTpOMCTBa 33 C^eT 

npeAOTapaiAenviR ero 3aKnuHviBaHi/i» o cKea- 
xnne npw OAHOBpeMenHOrt skohommm anepro- 
pecypcoo 3a cmgt oGecneMenun yMeHbiueHwa 
KpyT«mero MOMenta. 10 

Ha<J)wr. 1 cxeMaTHMHOM3o6pa>KeHo npeA- 
naracMoe ycTpowcTBo; na <}>wr. 2 - pa3pe3 A-A 
na $nr. 1; Ha <J>nr. 3 - pa3pe3 B-6 Ha (J>wr. 1; 
Ha <J)nr. 4 - TpaeKTopwi nepeMememirt oceii 15 
Bpamenun ponnKOB, ncpeKaTbiBaiomMxcfl no 

CMHTOil M HCCMHTOW CTeHK3M 06C3AHOW KO/IOH- 
HW. 

YCTpOMCTBO COCTOHrii3 UMrtWHApHHeCKOrO 

MMe»ou4ero KOHMsecxyio np«My»o u o6paTHyio 20 
HanpaBnflK>myK> Kopnyca 1, na HapyxHO* no- 

BepXHOCTM KOTOpOfO BbinOHHeH KO/lbUeBOii 

ha3 2, rAe noc/ieAOBaTe/ibHo pa3MemeHw un- 
/iMHAptmecKiie Ko/ibua, sepxHee 3 m nwwHee 

4, MC)KAy KOTOpbIMM yCTaHOB/lCH W C B03MO>K- 25 
HOCTb'K) BpaiyeHMfl BOKpyr CBOefl OCM BepXHMM 
P«A ponMKOO 5 M HM>KHUM p«A pO/WKOD 6, CHa6~ 
XC6HHMX pa3MeU(eHHblMM B BepXHeil W HMKHeR 
M3CTAX H3 MX TOPUOBWX nOBepXHOCTflX BblCTy- 

naMM 7. Me>KAy aepxHMM u hidkhmm pha3mw 30 
pomiKOo ycTaHOB/ieHo cpeAHee uunwHAPHMe- 
CKoe Ko/tbuo 8. Bepxnee 3. cpeAnee 8 w hm^<- 
Hee 4 uM/wHApwMecKMe Ko/ibqa BbinonHenbi c 
na33MM 9 na o6pameHHwx APyr k APyry noaep- 
xhoctax. rAe pacnonottenw BbiCTynw 7 ponw- 35 
kob. Po/imkm 5 m 6 ycTaHOBneHu a naay 2 w 
paAwanbHbix nasax 10 xopnyca. riaaw 10 xop- 
nyca MMeK)T b nonepeMHOM ceMennn Kopnyca 
paBHOMepno ti3MeH»K)iuyK)cn r/iyGnHy ot bw- 
crynoB 11 k BnaA^naM 12 Ana paAwanbuoro 40 
nepeMemeHww po/iukob. Konbua 3. 4 m 8 ycTa- 

HOOneHbl C B03MO>KHOCTbK> BpaU4CHHfl OTHOCM" 

TenbHO npoAO/ibHovi ocu Kopnyca. a Annna 
nasoa 9 xoneu b nonepeMHOM n/iocxocTii Kop- 
nyca paBHa paA^anbHOMy nepeMeu4eHMK) po- 45 
/iwkob. B xopnyce BbinonHen oceaoCi Kanan 13. 



YcTpoHCTBo pa6oTaeT cneAy»oiAMM o6pa- 

30M. 

YCTPOMCTBO H3 KOHOHHe 6ypM/1bHbJX Tpy6 

cnycxaiOT b CKBa>KMHy n npn AOCTuxeHnn mm 
B6pxH6M rpannuw CMAToro ywacTxa o6caAHOM 
KonoHHbi cnycK npeKpamaiOT. 3aTeM OMeHb 

MeA^eHHO Bp3U\3K)T KO/lOHHy 6ypH/1bHblX 

Tpy6. Ecnn KO/iOHHa Tpy6 cbo6oaho spaiuaeT- 

C« 3TO yK33blBaeT Ha TO. MTO P«Abl PO/IMKOB 

aepxHiiii 5 u MM3KHMM 6 (<|)Mr. 1-4) eiue ne 
B3anMOAewcTeyK)T co cmhtwm ynacTKOM 06- 
caAHOM KonoHHbi. He3HaHnre/ibHo yBe/iMnna 
rny6nHy cnycKa ycTpofiCTBa, BHOBb apaiuaiOT 
KO/ioHHy 6yp.MnbHbix Tpy6. flanbHeMUJuw cnycx 
ycTpowcTBa npeKpaiuaKJT b tom c/iyMae, eoiM 
npn BpameHMn ko/iohhw Tpy6 B03HMxaeT co- 
npoTMBneHwe ee apameHmo. ^to CBHAeTenbCT- 
ByeT 06 ynope po/imkob ycTpowcTBa b cmptwm 
yMacTOK o6caAHOM koaohhw. Hocne 3Toro co- 

3A3K5T UMpKy/lflUMIO npOMUBOMHOM XMAKOCTM 

b CKaa>KHHe, KOTopan npoxoA^T Mepe3 ocesoM 
xaHan 13 Kopnyca 1 w nocne BwxoAa M3 Hero 
OMbiaaer ponnxn m cnoco6cTByeT mx oxnaxj\e- 

HMK>. ripM BpameHMH KO/lOHHbl 6ypM/lbHWX 

Tpy6 BpaiAaeTCR xopnyc 1 ycTpowcTea, npw 
3tom po/iMK, HaxoAfliMMMCfl BO BnaAUHe 12 pa- 
A^anbHoro naaa 10 Kopnyca (4>nr. 4) % oxa3WBa- 
eTcs npMKaTWM OAHOBpeMeHHo k cm«tom 
CTeHxe o6caAHO^ ko/iohhw m Any paA^anb noro 
na3a Kopnyca. B pe3ynbT3TeMero npovicxoAHT 
nepexaTweaHne po/WK3 no ynoMAHyTbiM no- 
BepxHOcmM o6caAHOM koaohhw m xopnyca yc- 
TpoiicTBa. B to apeM« po/iux. 

pacnonojKeHMbitt c npOTHBonono)KHOM CTopo- 
Hbi Kopnyca 1, ynwpaeTCR b HecM«Tyio CTenxy 
o6caAHOii xonoHHbt m nepexaTueaeTCA oaho- 
speMeHHO no 3tom noaepxHOCTM 11 Any paAH- 
a/ibHoro na3a xopnyca. npw 3tom 
HanpaeneHne nepeKaTWBanuq pohmkob vt Bpa- 
meHHe, CBn3aHHbix c humm Bepxnero. cpeAne- 
ro n HM)KHero unnwHApuMecKHx Koneu 3. 8 m 4. 
coanaAaeT c Hanpas/ieHneM BpaiueHMR xopny- 
ca 1 ycTpo^CTBa. B npouecce nepeKaTbiaaHmi 
PO/imkob no AHy paAwanbHoro naaa 10 ohh vi3 
BnaAMHbi 12 nepeMema»orcn Ha Bepiunny 11, 
mto conpoao>KAaeTC« npviHyAMTe/ibHWM bw- 
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.AQMweHHeM po/imkoo H3 xopnyca non j\c\act- 
BneM oo3HHKa>omero 6oxoBoro (Bbinpaa/iaK)- 
mero) ycM/inj?. ripw BWABuxenuM po/imkob mx 
BWdynu 7 nepeMemaKnca no naaaM 9. koto- 
pwe npeAycMOTpeHbi b xo/ibuax 3. 4 u 8. npw 5 
3tom TpaeKTopMn nepeMemeHMfl ocw opame- 
hm» ()o/ihk3. nepeKaTWBaJGLuerocn no hccmh- 

TOM CTeHKe 06C3flMOM KO/lOHMbI, 6yACT MMCTb 
BMA OKpyXHOCTM, riOK333 H HOM H3 <J>MI\ 4 

cn/iouiHOM /lHHwew, uemp kotopom coanaAaeT 10 
c ueHTpoM o6caAHOM ko/iohhw. Ocb we epa- 
meHM« ponwKa, nepexaTMBaiomerocp no cma- 
Toii deHKe KonoHMbi w BunpaBnniomero ee, 
6yAeT nepeMemaTbcw no napa6onwHecKOM 
TpaeKTOpMM, KOTopa» noKa33Ha na tow >Ke <J>n- 15 
rype nynKTupnoM /lMHuew. 3to nponcxoAWT 
M3-3a Toro, mto ycw/iue, neo6xoA"Moe aih bu- 
npaB/ieHMP CM«Toro ynacTxa o6caAHOw ko/ioh- 
hw BcerAa MeHbiue yen/in*, ncoSxoAMMoro 
A/i» nepBMMHOM Ae4>opMauMw tom xe koaohhw. 20 
Po/imk, nepeKaTbiBaioiunMCfl no hccmhtom 
CTenxe o6caAnofi KonoHHbi, nepeMemaacb M3 
enaAMHw 12 na aepiunHy 1 1 Ana paAwa/ibHoro 
na3a. OTOABwraeT Kopnyc 1 ycTpoiiCTBa ot ne- 

CMHTOW CTeHKM B CTOpOHy CMflTOM. BblA8M>Ke- 25 

Hue po/iMK08 M3 Kopnyca npexpatnaeTca 
nocne AOCTMxeHMR mmm sepujuH 1 1 Ana paAM- 
anbHoro na3a. MaxcMMa/ibHoepaccTOflHue, Ha 
KOTopoe nepcMemaeTC* ponux. Bbinpas/iBio- 
tUMii CMATyio CTewKy o6caAHO* ko/iohhu, 6y- 30 

ACT pdBHO CyMMe paCCTOHHMM. Ha KOTOpbie 

BWABMraioTCJi na xopnyca ynoMaHyTbiw u npo- 
TMBO/iOKamnii eMy ponnxn. B c/iynae cmrtmh 
o6c3ahom Ko/ioHHu na xaxoM-To ee ynacTxe no 
BceMy nepiiMeTpy BbinpaaneHue kohohhu 6y- 35 
act ocymecTB/iflTbCM HenocpeACTBeHHo sce- 

MM MeTbipbMfl pO/lMKaMM. TdKMM o6pa30M, 8 

npoqecce OAHoro o6opoTa Kopnyca 1 ycTpow- 
CTea BwnpaB/iaeTcn ynacTox oGcaAHort ko/ioh- 
hm, paBHbiw no A/iwHe cyMMapHOM BbicoTe 40 
eepxHero m HiiacHero p«aob po/wxoB. fln« bu- 
npaB/ieHMn HM*e/ie*amMx cmhtwx ynacTKOB 
06caAHOCl KO/lOHHbl yCTpOliCTBO AonycxaiOT n 
noBTop»K)T onucaHHbie onepauun. 

45 

n p m m e p. flonycTMM.o6caAHa» xonoHna 
AnaMeTpoM 299 mm (MapKa cTann K. TonmwHa 
CTeHKM 12 mm) cMATa na rny6MHe 3000 m. 
Tpy6 Taxow npoHHocTM Hapyxnoe AaB/ienne, 
fipn kotopom HanpqxeHMe b rene Tpy6w aocth- 50 
raeT npeAe/ia TeKynecTu. paBHo 130 kFc/cm 2 . 

3T0 3H3MHT. MTO A/I» CMHTHS o6caAHUX KO/IOHH 
yKa33HHOt~1 npOHHOCTM AOCTaTOMHO HapyxHoe 

Aaa/ieHne nopnA*a 130 xr c/cm 2 . Bbinpas- 
zieHMJi TaxMx ko/iohh Tpe6yeTC« Taxace Aaa/ie- 55 
Hue (m/im 6oxoBoe Bbinpaa/inioinee ycnnne) b 
npeAe^ax 130 xTc na xaxAbi^ xaaApaTHw^ 
canTMMeTp KOHTaxTa pa6oMero 3/ieMenTa (o 
AaHHOM c/iyMae po/imkob ycTpowcTaa co cma- 

TOM CTeHKOM 06c3AH0li KO/lOHMbl. 



YCTpoMCTBO cnycxacTCP Ha rny6nny 3000 
m na 6ypn/ibHOM xonoHHe A^aMeTpoM 140 mm 
(Mapxa CTa/iw K. Toniunna CTeHxn 10 mm). Hpn- 
BeAeHHbiw sec 1 nor. m TaxoPi xonoHHw paaeH 
Pnp = 38,8 xTc/m, npeAen TexyMecTM a re ic ■ 
5000 xrc/cM 2 . 

Bee see* SypunbHow ko/iohhw 6yAeT 

P = 38.8 -3000= 116400 xrc. 

npn K03(})(^MuneHTe 3anaca nposHocm 
K=1.3 

v&on. =3846 kTc/cm^ 

(Jn 9 = -^3rL : (1) 



<7„ = ^ ; 

•Jce'ifpyGw 



SceM.Tpy6w = 40.7CM 

116400 



40 



-y^ = 2860 Kfc/CM 2 



MOMeHT conpoTMB/ienup xpy^eHMK) 



W = 



JT ■ D 
16 



(1-« 4 ): 



^^d -0.12 ^ nRfi 
rAe Dud- cooTseTCTBeHHo HapyxHbiA n 

BHyTpeHHMM AMdMeTpU 6ypM/lbHOM KO/lOHHbl. 

m; 

W=3J4_0 1 l 1 i (l _ 0864) = 
= 0.000244 m 1 = 244 cm 3 . 

H3(1) 

3 r?ac =a?, P - f/ 2 ; 

Titac — / if no - f / m2 

"3 



~ ^ 



V 3 

OTKyAa AonycTMMbiM momcht, c kotopum 
moxho CKpynneaTb 6ypn/ibHyio KO/JOHHy fln» 
npufle/ieMMfl ee bo epaatenne. 6yaeT 



M = W 



'/ ""M" - 244 /?g^ 6 * ~ 2860 r 
=361 120 Kf 3 - cm = 3611 Kf m. 
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Tor/ja ycn/ine. B03HWKaK>iuee ot dtoto mo- 

MeHT3, C0CT3BMT 

Q== ^=s =40573 ^ 

2 

rAe Di - HapyxHww AwaMeTp Kopnyca yCTpofl- 
ctb3 (M3roTaenMBaeTCR M3 YET A^aMerpoM 
178 mm), m. 

flpw Bbicoye OAHoro ponnKa 100 mm. a^3- 
Meipe 40 mm m BWABuxeHMM Ka^Aoro pomiKa 
us Kopnyca yCTpowciBa na 5 mm nnoiuaAfe K ^n- 

TaKTa Skom, PO/IMKOB CO CMflTO* CTeHKO* o&- 

caAMOrt KonoHHbi 6yAeT M3MeH«Tbc» ot 1 ao 
145 cm 2 . 

BoKoeoe Bunpae/iaKHuee ycwnne, C03A3- 
BaeMoe ycTpowcTBOM, paBHO 

o - Q 

Okoh 

3to ycwnwe no Mepe BbiABwweHMH po/iw- 
kob M3 KanaBKM Kopnyca vctDOMCTBa 6vner 
M3MeH«TbCfl ot 40573 ao 280 Krc/cM 2 .mo 
3H3MMTe/ibHO npeaocxoAUT ycn/ine, hco6xoam- 
Moe j\na ewnpaeneHUfl paccMaTpviBaeMort 

CMHTOM 06CdAHOV^ KO/lOHHbl. 



/LA 




(puP-2 



ct> o p m y n a n3o6peTeHn« 

YCTpOMCTBO A™ Bbinp3B/ieHH» 06C3AHOM 
KOnOHHbl. BKnK>43K)lMee KOpnyC C KOHWMeCKM- 
MM npflMOM M 06p3THOft Hanp3B/}flK)LLlMMM M 

5 Ko/ibqeBbiM naaoM hs HapywHOrt nosepxHo- 
cth, noc/ieAOB3Te/ibMO yciaHOB/ieHHbie b 
Ko/ibueBOM naay Kopnyca xo/ibua c nasaMw Ha 
B33HMMO o6paiAeHHbix nosepxHOCTflx. ycia- 
HOB/ieHHwe Ha Kopnyce mg)kav KO/ibuaMM c 

10 B03MO*CHOCTbK> BpdtACHHfl pOHMKM C BWCTyna* 

mm b aepxHeft m HWWHevi msctpx, pacno/ioweH- 
hwmh b na3ax Koneu, omMMaiomeecfl 

TeM. HTO, C UC/lbK) nOBbiUJGHMR H3AG)KHOCTM 

pa6oTw ycTpoMCTea 33 cneT npeAOTBpameHMa 

15 ero 33K/1MHMB3HH« B CKBSWMHe npvi OAHOBpe* 

MeHHOfl 3K0H0MMM 3HepropecypcoB 3d CMeT 
06ecneMeHiiR yMeHbUjeHMH xpyTnmero momch- 
Td, Ha Hdpy^KHo^ noBepxHocTM Kopnyca bw- 
no/iHeHw paAnanbHwe na3u t nMetomne o 
20 nonepeMHOM ceneHUH xopnyca paBHOMepno 
M3MeHflK)iuy»oc» r/iy6nHy ai« paAwa/ibHoro 
nepeMemeHMH po/imkob, npuMeM po/twicw paa- 
MeuieHbi b paAvianbHbtx na3ax Kopnyca c 
B03MO>KHOCTbK> paAMa/ibHoro nepeMeme- 

25 HMfl, KO/lbUa yCT3H0B/ieHU C B03M0X(H0CTbK) 

Bpamenn« OTHocnTe/ibHO npoAonbHow ocm 
xopnyca, 3 a^mhs na30B xo/ieu b nonepeMHofl 
n/iocKOCTM Kopnyca pdBHa BennMUHe paA^a/ib- 
Horo nepeMeiueHnq po/ihkob> 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns I and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 



Page 4 



1663180 



1663180 
5 



advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

a^ e = ^ = ^-°=3846kgf/cm 2 

P 

^pipe cross section 
Spipe cross section ~ 40.7 cm^ ; 

11640?^ 

" 40.7 

The torsional moment of inertia is 

Ji • D 3 



W 



16 V > 



d 0.12 „ Q „ 
a = — =— -=0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 
3x L = CT L _cr n ; 



X ' 8 "~l( 3 
,an IV 1 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 244^ 



384#-286tf 
M = WJ ~'""„ ~- 244J 3 

= 361120 kgfcm = 3611 kgf m. 



Page 6 



1663180 



1663180 
7 



Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



D, 0.089 
2 



where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, (he contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 



Q 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in senes in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim o 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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